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ABSTBACT . - - ^ . 

Several years ago the faculty of the University of 
Arkansas College of fledicine redesigned their approach to t^^ching 
the basic neural sciences tfy integrating thea into' a f reshaan-level 
neuroscience course* The primary goal of the course^ was to provide 
students *Mith basic science inforaation for application in solving 
clinical probleas. This paper- contains a 4escription of the course 
design, and .describes several sajor iijstructional techniques 
including a comprehensive course Qaaual, the^use.of television in 
both laboratory and lecture, and the use of the clinical examination 
as a positive motivational tool. Also, a student-based prog^an 
evaluation process i^ detailed, (Author) « <i * * 
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A Multidisciplinary Neuroscience Course 
with Ongoing Program Evaluation. 
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ABSTRACT 

Several >eari> ago the faculi) of the Universit) 
uf Arkaii^a^ College of Medicine redesigned dieir^ 
appioach to teaching the basic neural sciences b) 
integrating them into a freshman-le\el Neiuo- 
sci'cn^ course. Tfie prnnar> goal of the cour^ 
was to provide students with basic science infor-^ 
nialion for application in solving chnical prob- 
lems. I'liis paper contains a descriptioii of the 
course 'doign, and describes several major in- 
stnictional techniijues including a comprehensive 
course manual, the use of television in both lab- 
oratory and lecture, and the use of the clinical 
examination as a positive motivational tool. 
AFso, a student-based progran) evaluation process 
is detailed.- • 

Xradi tionall), instruction in the neural sci- 
ences has been given independently by preclinical 
and clinical departments during different >ears 
of a studeitt's medical education. Only recently 
have attempts been made by such clinical depart- 
ments as Neurology and Neurosurgery to begin 
teaching in the preclinical >ears.^ Several >ears. 
ago the Universitv of Arkansas College of Medi-" 
cine initiated an integrated Neuroscrience course^ 
in the freshman year which was* taught by a 
faculty from the basic science departlnents of 
Anatoitiy, Physiology, Pharmacology and Pathof- 
ogy, as well as clinicians from the Departments 
.of Neurology 2^;id Neurosujgery. The goal of 
such a course Was to provide students wuh basic 
science information; at the same time they were 
asked to apply it in solving clinical problems and 
actually conducting a neurological examination. 
The later clinical y^ars then could be designee! 
to reinforce the st«dents* knowledge and expose 
them to a greater ex{3erien<;e through direct pa- 
tient, contact. Several instructional techniques 
used in the Neuroscience course, as well as an 
evaluation process, will he described. 

•Prctcntly Dr. Ackerman i* Dtrector of the DlfWon of Bio- 
medical Communications, Dr. Boop it Atwchte Profe%w of 
Ncurosurterv'. College of Medicine; Dr. Sch6ui(z 1% A*sj«ant Pro- 
fcs^oT of Anatomy. CoUejfe of Meiltcine, Dr Woodworth, j» an 
IrbUnictJonat Development Speoalist In the Divklon of Biomedical 
Communtcationi. AH are prcjentl? on the faailiy of the tnjvcrslty 
of ArkanttS for Medical .Sciences, 4301 Weil Markham Street. I.lttle 
Rock, Arkansas 72201 Drs. Boop and Schoultz are to chairmen 
of the Nciirov;iencc couHc. 



A fieshman class consists of 120 medical. and 
appmximaiely 12 gradua^te students. The> ail 
enter Neuroscience with a limited background in 
the terminolog) and concepts of the bod) of 
knowledge, consequent!), major attention is 
focxised on.basic neuroanatomy, ncurbf^ysiolog), 
;ind an introduction to clinical neurolog) ^'nd 
the neurological examination. However, fresh- 
men are introduced to material \yhich is covered 
in more detail in {X)rtions of courses in pharma- 
cology, pathology, and biochemistry. Although 
facull) from man) departments lecture on topics 
in areas of their own expertise, a majorit) of 
topics are tau^t by Tour staff i^embers to ei^sure 
contiriuit) and comprehensive conterjt The 
Neuroscience course h designed to fulfill the 
following objectives: 

(1) lo praiide students with information and* 
experiences which will assist them in uti- 
lizing the symptoms and signs of the pa- 
tient for ascertaining the functional status 
of his nervous system; 

(2) to provide students with demonstrations 
of, and experience in, the procedufes em- 
ployed in differential diagnosis; 

to provide sufficient basic information in 
{ the neurosciences to enable students to 
proceed successfully through courses in 
physiology, pathology, physical diagnosis, 
pharpacdlogy, surgery and medicine; 
, (4) to introduce students to the use of basic 
and clinical neuroscience literature so th^t^ 
they will be able to keep abreast of^his 
source of information during their med- 
ical edupation and professional life. : 

Instructional Experiences o ^ . 

Using the course inan^ial as a guide* students 
are introduced to material in lectures, labora- 
tories, clinical demonstrations and review' ses-^ 
sions. Information concerning the anatomy, 
physiology, and clinical nei'irology of each par--- 
ticular neural s)stem is integrated into a well-, « 
defined block of time. Instruction in each block 
AS pre.sented according to the following sequence: 
structure. Junction antl clinicid application. The 
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<;oun>e manual is orgaiii/ed chronoJogicalK ami 
contains an ouiline for each lecture and a lead- 
ing assignment, therein aIIo\rmg students access I 
*to futiire material so the) ma) studv \euro- 
science at their own pace. • * 

Since clinical material is presented last within 
ead) block, the clinical faculty are a^^le to attend 
|>ertinent lectures and preserxt^ clinical correla-* 
tions and patients which closel) follow tlie basic . 
science mineral. For example, the gene^at anat- 
omy of the spinal cord is presented, followed in 
the function of muscle .jietepiors and the ph)si . 
ology of reflexcj. SubsetjuCi^t lecturer co\er other 
sensor\ receptors and ascending pathwa>s. aiUi 
tlien descending path\va)s iri^the spinal cord. 
I hcse lectuics are follow c^i immeiiiatel\ in a , 
demonstration of the clinical examination * of^ 
motor and sensorv fun(*tivns, utilizing pa^tieiu 
presentations, and discussion of the functional 
anatomy and disortieis of the spinal cord. ^ . 

Similar blocks <A time are u>cd foe brain ^tem 
and ^<;ranial *nef \e5* ceiebrum, cerebellum, ilie 
hnsul gangHa witli th<)Iamus and Iiypothalamus^ 
^nd higher functions of the brain. 'Neuropa^li- 
olog)' correlates are jj^resented wheie appropriate, 
-such as Parjcinsonijjni, a disease cIiQsen to lepre- 
* sent degenerative diseases of the basal ganglia. 
Early in the course, emphasis is placed on neu- 
rocytolog^ l:)asic neuropathology, neurocmbr)- 
ology^ neuf^fectrophysiolog) an^I a discussion 
of the lower motor neurp unit from^the clinkal 
sta;idpoiptr * * * 

The couise is organized to pake possible utili- 
zation of the laboratoiv for presenting material 
related to thd lectuie topic and, more specif ic- 
.ally, to allow more lecture time for concepts of 
structure and- ^iirjctiun.. lattle lectuie time is 
dc vo ted. t<), pure descnpthe iu.uroanatoin). Lab 
oratory. prfe(>u>ls in xht course manual include 
^li'e.^jro\\Mrtg st'ctions: 

•I,' Purpose — li kisdtmcui of tlie objectives of 
, ' the lab session: ^ 
• 2... New Vorabulary — d list of anatomicaJ ^ 
fitructMi.es; to Jiemutiied during^tlie lab ses- 
sion; ■'; : . • * 
3. MfiUndh — WQiWh necpssary for students lo 
have for instrnctioiM these include grpss 
brain specimens, Weigert slides of braiil- 
S stem, incxlels, or demoHstraiions. The 
brainstem slide set is repr(xiucecl in tlie . 
course inanual atlas ijnd can be used in 
lieu of slides; • ^ 



Wnn Om.oi.sg Prcx^ram L\ \\ i ation 

1. f^oduy's Frojr< ( — a conipreliensi%^ de- 
scription of how sttidents should proceed 
aiui what should be oljserved as t]ie> fol 
low tlie steps through the projea assigned 
for tlie da^\; 

J CUnical and Patjiologual Problerm — a 
problem set for student use to reinforce 
lecognition of arkitomical and functional, 
patterns. 

A [Airticulaih eflecti\e iiisti uctional resource 
for laljuraior\ use is tele\isiotf. To utilize facult) 
and student time' rnost eff4cienth, a dem'onstra 
tion of the material in the protocol is televised 
to all students at the l>eginning of the lab and 
is presented at a pace with which the class is 
coiiifoi tahle. A closed-circuit color television sys- 
ttin IS utilized to implemeru this deilionstiation, 
students fullo\\ It on a monitor near them while 
siiiuiltaneousl) identifying the structures on. 
tlieii owrt mateiial. The demonstrator is ii^the- 
(lassroom rather than isolated from the cla(ss in 
a studio. Circulating lab instructors answer in* 
di\idual sfudent's questions, or when it seems 
necessary to clarify a point for the whcjie class, 
these instiuctors contact the demonstrator 
through a wireless microphone and ask him' to 
repeal or further explain the point. These *'show 
and do"''' demonstrations ' last one^ tiour^ after 
which lacult) circulate to answer questions a^ 
students continue to study the, material. Five 
to*se\en facuU) members are available for each 
laboratory, and the responsibility for the formal 
presentations is lotated. 

Faculty belie\e the utilization of television 
alloVs more time foi instructors to work clcJSely 
with students in the lab answering conceptual 
rather than procgdural-type questions. Also, it 
is the consensus of . faculty opFnion that, the use 
of ^televisicin makjes teaching hi the laboratory 
more efficient for helping students to compre- 
hend the information. Television has not had 
a dehumanizing effect on the teacher-student 
relationships; instead, use of it has increased the 
opjx)rtunity for .contact of faculty with indi- 
vidual students. ^ , ,^ 

^ 

Television is used also in lecture sessions. 
When patients are admitted to the University 
Hospital with cHnical problems which could be 
useful illustrations in the Neuroscfence course, it 
i^ possible to videotape tbem on the ward using 
a })ortable Xinit. The ta}>e is then viewed by the 
students at the appropriate lecture during the 



H. L. UKtJiM\s. Ph D . M D.. T. W. b< hoi i t/, Ph.D., and Pai l Woodworth, Ph.D 



couibe. Moic ufiCH. palieiUs aie bioii<;ht into 
the lecture room, and a neurol();»i(al examina- 
tfon is perfomied ihete. 1 lie |>oital)le tele\ision 
s\ stent is iisetl to cniphasi/e sjxrcial |K>inis of in- 
terest that ma\ not be \i>il)lc icJ all jxrrsons in 
the lecture room I liese sessions aic all recorded 
on \ideotapc for re\ie\\ l)\ students <ind to pro- 
vide for tlie «ro\\th of a collection of instruc 
tional materials 

Assessment of Student Performance 

Optional re\ie\\ sessions, followed b\ compic 
hensive examinations, are the means of identif) 
in;; proi)lem areas and insuring facuh\ tliat 
students aie keeping a!)) east of tlie instructional 
material Duiini; \hc cltun^^cck t(;uis<, ^lu 
dents aie examined using tluee clillerent' t\pcs 
of tests. All didactic examinations are in the 
National Hoard Examination mat and are 
macliine scored. Computerised item analysis is 
used t^ statisticalJv \ali^late examination qifes- ' 
tions over se\eral semesters. 

The labonitory examinations are short-answer 
pratticals. These tests consist of ta:^i;ed struc- 
tures, x-ra\s or tlie Wei^eit brain stem sections. 
Students either identify tlie structure or answer 
a c]uestion a!)OUt its function. : 

Finally, the clinical faculty tests each student 
on his ability to {jerfoiTn a* clinical Neurological 
examination and locali'/e pathologic processes. 
Both in-patients and out-patients *of the Neuro- 
logical and Neurosuigical DepaitmCnts are uti- 
\\7£i\ for this examination. .Successful completion 
of this exam is a major goal of the course and 
provides faculty witli information on the ef- 
fectivenejjs of instruction in helping students to 
solve clinical problems with basic neuroscience 
information. Condjiicting this examination re- 
(juire^nime and effort from the clinical faculty 
members. However, these faculty members f^el 
this experience should be provided because of 
the positive impact on the motivation of 
students. 

By the end of the course, the transition from 
basic science to clinical application lias been 
completed, and students are eager for further 
clinical exposure to broaden their exi>crience. 
Graduate students, who are not continuing into/ 
chnical medicine, also benefit b\ gainin-^ insigliT 
into the pioblems of clinical medicine before 
they are involved as instructors in similar couises. 
'I he need for-continued reference to new oi un- 
e^ploieil bjsic science material is appaicnt to 



\>oih medical and gwduate students. 

Program Evaluation 

A significant compone^ of the Neuroscience 
course is the student-based program e\aluation. 
The Neuroscience faculty requested the Division 
of Biomedical Comnaunications to assign an In- 
structional Development S|>ecialist (e\aluator)lo 
design and conduct an evaluation of the course. 
This request was based on three faculty desires. 
{\) to conduct the course in a manner to assure 
each student the highest possibl e 6 pportunity 
for success. (2; to gain information about the 
effecti\eness of each planned instructional ex- 
perience; ($) to ha\e an objecti\e third ptirty 
obtani hifonnation that may not ha\e been ac- 
quired in course e\aluations pre\iousJy con 
ducted by the facultyv 

Formative evaluation ylvas selected as the proc- 
ess for e\aluating the course. Formative evalua- 
tion may bexonceptualiied as the process where- 
in developers of prototype mstructional systems 
collect and analyze information for purposes of 
correcting system deficiencies.- It also is par- 
ticularly useful to identify and gauge "side" 
effects and uiiantitipated pJienomena in the in- 
structional environment. 

The formative evaluation plan devised for the 
Neuroscience course utilized students as the pri- 
mary source of information. They were re- 
s{>onsible for providing attitudinal data on the 
effectiveness of each instructional experience and 
their performances on tests were subjected to 
analyses. Information obtained from these ac- 
tivities was then communicated to faculty foi 
making decisions to modify teaching methcxls 
and/or the structure of the course as it pro 
gressed. -l^he general areas considered in the 
assessment included: (1) effectiveness of instruc- 
tors' teaching styles, (2) instructional experiences 
and materials, (3) design of the course, (4) stu- 
dent performance on examinations, and (5) the 
-program evaluation process itself. ► 

Three techniques were employed to gain in 
formation: (1) attitudinal questionnaires; (2^ stu 
dent conferences; and (3) test-item analysis. Since 
students were the primary source of information, 
each was given an opportunity to evaluate a por 
tion of the- course: tluis all students were, in- 
volved rather than a random sampling of the 
class. The class was divided into seven grclups 
of 10 students. Each group. was asked to complete 
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an attitudinal questionnaire for specific lecture 
and labdraiorj sessions and to attend a weekl) 
conference with the Instructional De%elopment 
Specialist* Since a number of faculi) were re- 
sponsible for leaching various J^euro science 
topics, dail) evaluation was necessary to collect 
the most reliable data. Items 9n the question- 
naire were compiled from reviews of previous 
Neuroscience questionnaires, literature on pro- 
gram evaluaiion--^;^ and in consultation witli 
faculty. Student conferences, the ^cond tech- 
nique, cunduti c d in order to explore fur- 
ther the data gathered from die daily question- 
naires. Finall), the effectiveness of each instruc-. 
tional experience in helping Students gain cogni- 
tive information was scrutinized through a test- 
item analysis of student perfdrmance on objec- 
tive tests. TJie results of the questionnaires^ con- 
ferences and test-item analyses were reported in 
writing to the ^ac\jlty by the e\aluator. He was 
a^vailable for discussion, and to offer suggestions 
and assistance to faculty for alternative in_struc- 
tional techniques. 

After the course, the entire class completed a 
final questionnaire and attended a conference. 
Questionnaire items and the final conference 
discussion centered around primary concerns of 
the students identified from the daily xjiiestion- 
naires and from the weekly sttnl gnt c onferences. 
Based on results obtained from tne*ft«*^L«£pn- 
ference, the Instructional Development Special- 
ist then recommended alternative instructional 
techniques to the faculty. 

During the course, unanticipated results of 
the program evahiiition were perceived and were 
confirmed in the final data. One unanticipat^ed 
phenomenon or "side" effect, was a uiii(}ue role 
for the evahiatoif. By being knowledgeable of 
most aspects of the course, and by being in con 
• tinuous communication with both faculty a 
students, he was able to provide each group 
explanations of the other's behavior. Confusing 
and problematical situations wei^ clarified /for 
both students and faculty. This ombirdsman- 
typc role helped to relieve some of the normal 
frustrations of most students and contrjbut/xl to 
creating a positive feeling for the course. 

Upon completion of the course, the Instruc- 
tional Development Specialist requested the fac- 
ulty to assess the evaluation program. H^hdugh 
the Neuroscience faculty judged it to Ipve pro- 
duced iiifo.rnatioh that otherwise wo/ild have 



been unattainable, it was recommended that 
certain aspects of the process be revised for 
greater effectiveness in future projects. The 
faculty recommended that the Instructional De- 
velopment Specialist: 

(1) formulate regularly scheduled faculty con- 
ferences to clarify and dismiss results and 
to explore alternative teaching strategies 
when necessary; 

(2) work witli faculty to develop mutually 
■ ag^'^efi upon criteria to gauge teaching 

effectiveness; 

^3)^ttend all lecture and laboratory sessions 
to assess teaching performances, 

(4) devise a program and/or strategies for 
assisting faculty to develop more effective 
leaching mediods;* 

(3) include criteria for faculty peer review. 

The third party cvaluaior, through the stu- 
dents, was able to provide faculty widi informa- 
tion on the effecpveness of instructor teaching 
styles, planned instructional experiences and ma- 
terials, and course structure. The positive aspects 
of the course were delineated and exploited. The 
negative aspects were either dealt with immedi- 
ately by the faailty or procedures for solving 
them were planned. As a result of their active^ 
participation, students became aware of some of 
the constraints faculty ^acejn conducting a 
course. They also contributed to improving the 
course for themselves as well as for st;!ident5 who 
will follow them. Most importantly, the pro- 
/ gram evaluation provided faculty with informa- 
tion enabling them to increase the effectiveness 
of the coyrse as it progressed, thus assuring each 
student the highest possible opportunity for 
success. 
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